Introduction
Fecundity Variance Polymorphism Fluctuating Selection
Allele Frequency Dynamics and Diffusion Approximations
When N is large and time is measured in units of N generations, the frequency process can be approximated by a Wright-Fisher diffusion with generator:
Gf (p) = 1 2 (Wright, 1938) .
As fecundity variance increases, so does the speed of the allele frequency fluctuations.
Variance effective population size:
Ne,v = N/(1 − 1/R + σ 2 /R 2 ). 
Ancestral Processes and Coalescents
If N is large and time is measured in units of N generations, then the genealogical history of a sample of n individuals can be approximated by Kingman's coalescent (Kingman 1982) .
When there are n lineages, binary mergers occur at rate
As fecundity variance increases, so does the rate of coalescence. Fecundity may be sex-and genotype-dependent subject to the following conditions:
Let η (Δ) ij (k) denote the number of gametes shed by the k'th individual with sex Δ ∈ {m, f } and genotype Ai Aj .
The {η (Δ) ij (k)} are independent random variables, which are IID within each sex × genotype class with The corresponding diffusion approximation and coalescent depend on the following sex-averaged quantities (Ethier & Nagylaki, 1980) :
It will also be useful to introducē
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The diffusion approximation for the processes (p (N) ( 2Nt ) : t ≥ 0) has generator
Changes to Γ(t) occur through the following events:
Two A1 lineages can coalesce.
Two A2 lineages can coalesce.
Each lineage can migrate between backgrounds, through:
mutation at the selected locus; recombination between the selected and marker loci.
The allele frequencies evolve backwards in time. For populations at equilibrium, the ancestral allele frequency process has the same law as the forward process, i.e., it is a diffusion with generator G : 
Ancestral Processes and Allele Frequency Dynamics Revisited
There are infinitely many combinations of fecundity parameters {Vij , sij } with V11 ∈ [0, 2V ] which have the same diffusion approximation:
However, fecundity distributions with different values of V11 have distinct coalescent processes:
Neutral Dynamics without Exchangeability
Assume that
Then the diffusion approximation is
but the genealogical process is Kingman's coalescent only if Fecundity Variance Polymorphism has a Genome-wide Impact on Relatedness.
The genealogy at an unlinked marker locus can be represented by a stochastic time change of Kingman's coalescent.
Unlinked lineages rapidly recombine between backgrounds.
If n(t) = n is the number of lineages ancestral to a sample, then binary mergers occur at rate
when p(t) = p is the frequency of A1. 
Fluctuating Selection and Between-Generation Fecundity Variance Polymorphism
Suppose that the fecundities {ηij (k; t)} are conditionally independent given the environment, satisfying:
Environment:
Contrasting Effects of Balancing vs. Fluctuating Selection.
Balancing Selection:
Coalescent times are greatly elevated at tightly linked sites.
Fluctuating Selection:
Coalescent times are moderately reduced over an extensive range of linked sites. 
Fluctuating Selection vs. Fecundity Variance Polymorphism
Within-generation fecundity variance:
Large differences in fecundity variance between backgrounds.
Individual fecundity is uncorrelated within backgrounds.
Within-background coalescent rates are frequency-dependent.
Fluctuating selection:
Small O(N −1/2 ) differences in mean fecundity between backgrounds.
Individual fecundity is correlated within genetic backgrounds.
Within-background coalescent rates are not frequency-dependent.
Question:
Are there 'natural' scenarios that interpolate between these two cases, i.e., by having larger differences in mean fecundity between backgrounds but weaker correlation within backgrounds?
Jay Taylor N asexual adults.
Genotypes A1 and A2 with random offspring numbers satisfying
Mutation, but no recombination.
N offspring are sampled uniformly at random and without replacement.
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Haploid Model
The corresponding structured coalescent is determined by the following 
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An Ancestral Influence Graph
The ancestral process can also be embedded in a graph-valued Markov process. Suppose that γ1 ≥ γ2 and that the graph contains n lineages. The following events can happen:
Coalescence: Each pair of branches coalesces at rate γ2.
Potential coalescence: Each pair of branches is connected by a randomly oriented directed edge at rate (γ1 − γ2).
C-splits:
Each branch splits in two and one of the outgoing branches is marked C at rate 1 2
(n − 1)(γ1 − γ2).
S-splits:
Each branch splits in two and one of the outgoing branches is marked S at rate |s1 − s2 + γ2 − γ1|.
The process is run until there is only one branch left in the graph (the ultimate ancestor).
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Resolution of Ancestral Lineages
Assign mutations working from the UA to the leaves.
When a directed edge is met, the two branches below the edge coalesce to the originating branch if this branch has type 1. Otherwise, the edge is ignored.
When two branches meet at a C-split, the branch marked C is retained if it has type 2. Otherwise, the other branch is retained.
When two branches meet at an S-split, the branch marked S is retained if it has the fitter type. Otherwise, the other branch is retained.
